and Woltersdorf (1992) . The successes to be observed on video may be selected as exemplars taken out of the context of typical performance, as is often done for classroom on-task behavior. For example, Kehle, Clark, Jenson, and Wampold (1986) recorded hours of unprompted classroom behavior of four elementary school children (boys) who had been identified with behavior disorders, and then they edited a selection of positive examples into relatively short videos. Each student watched his own videotape once a day for 5 days, and the rates of inappropriate behavior declined, on average, from 47% to 11%. This type of self-modeling-to increase adaptive behavior that is currently intermixed with nondesired behaviors-is known as positive self-review (PSR). PSR is also used for mood-based disorders, the transferal of role play to the real world, and the maintenance of disused or low-frequency skills (Dowrick, 1999 Video feedforward can create images of positive futures, as has been shown by researchers using self− modeling methods to teach new skills with carefully planned and edited videos that show the future capability of the individual. As a supplement to tutoring provided by community members, we extended these practices to young children struggling to read. Ten students with special needs participated in a multiple baseline intervention. Each received tutoring only, followed by tutoring plus video feedforward, another phase of tutoring only, and follow-up. Overall, reading fluency improved significantly for all students; in 9 out of 10 cases, rate of improvement was significantly greatest during feedforward. Other measures (e.g., word identification) confirmed student progress from most at-risk to mid-stream status. We conclude that video images of success with challenging materials may enhance the acquisition of reading skills.
All creatures learn from observing their successes, but not usually on video; humans distinguish themselves by being able to learn through observing successes they have not yet had. This type of self-modeling is known as feedforward, an image of future mastery (a term coined to contrast with feedback, which illustrates past or present performance). For example, behavior that occurs only in one setting may be transferred to other settings by video or audio feedforward (Blum et al., 1998) . In the classic application to selective mutism (Dowrick & Hood, 1978 ; also described in Dowrick, 1999; Kratochwill, 1981) , two children were never observed to speak at school, although they spoke freely at home. Essentially, videos were made in both locations, and each child's conversation from the home was edited into the context of an adult asking questions and making comments to the same child at school. Both children watched together-first one feedforward video over a period of days, then the other-with the result that each child significantly increased the rate of speech at school in response to the self-model but not to the peer model. These increases in speech were rapid and dramatic, with only a few viewings of the feedforward video.
Other categories of self-modeling for which a feedforward approach is effective include using visually hidden support in the situation of anxiety-impaired performance, such as learning to swim (e.g., for children with spina bifida; Dowrick & Dove, 1980) . Another example is the strategy of combining component skills, as in separately performed elements of figure skating (take off, spin, landing), to produce the video image of a routine, such as the triple lutz, that has yet to be mastered (Dowrick, 1989) . Thus, video feedforward has demonstrated efficacy in the acquisition of physical skills, social skills, and classroom behavior. Yet, as noted, few studies have addressed the learning of basic academics most essential in special education.
Literacy is fundamental to all education in most schools. In 2002, the national reading scores for fourth-grade students were about the same as in 1992, but the spread of scores was even greater (NCES, 2003) . Disadvantaged urban schools most frequently report the worst literacy outcomes. Schools with which we have worked in the past 7 years, in low-income areas of different states, have experienced needs far beyond their resources. About 90% of the children qualified for free or reduced-priced lunch. Over all sites, 80% of the children were from immigrant, African American, or Native Hawaiian families, and they lived in the lowest 10% of housing amenities in their cities (estimate based on housing types/ values and family income); 35% of adults had no high school education (cf. 7.5% nationally; U.S. Census Bureau, 2000) . The schools were in the bottom 20% of their districts for achievement in basic academics, and 12% to 25% of students were classified in special education (Hawai'i Department of Education, 1999; University of Pennsylvania Library, 1998) .
With so much of the responsibility falling on special education, broadly sustainable early intervention is needed (Connell, Kubisch, Schorr, & Weiss, 1995) . Although one-onone reading specialists may be effective, they do not address the scope of the problem. We focused, therefore, on building the capacity of the school and its community .
One potential community resource is its people, who may be trained to become low-cost, in-school partners in the endeavor. We therefore began by developing short, effective protocols for community partners to become school-based reading tutors (Power, Dowrick, Ginsburg-Block, & Manz, 2004) . We incorporated best practices (verified by the National Reading Panel [NRP] , 2000)-such as phonics and phonemic awareness (decoding skills), oral fluency (with repeated readings), reading vocabulary (including sight words), and comprehension-with high levels of praise and support in a system of one-on-one tutoring. These practices have since been widely publicized by the NRP and confirmed by others (e.g., Gersten, Fuchs, Williams, & Baker, 2001 ). An important feature of our protocols has been the effectiveness for paraprofessionals, as demonstrated by case studies (Power et al., 2004) . This tutoring offers high levels of effective practice and mentoring by adults from the neighborhood community.
Research on the topics of Vygotsky's zone of proximal development (ZPD), Bandura's self-efficacy, and Dowrick's self-modeling and feedforward provides elements of a theoretical framework to address the problems of reading difficulties experienced by children with disabilities. According to Vygotsky (1978) , learning is most efficient in the zone of proximal development; that is, when information to be learned is just beyond current knowledge but closely related to it. By definition, the ZPD covers experiences between the child's unaided performance and the performance that is possible with the help of an adult or more capable peer (Hausfather, 1996; Vygotsky, 1978) .
Intersecting principles can be found in social-cognitive theory (Bandura, 1986 (Bandura, , 1997 , especially in self-efficacy. Perceived self-efficacy refers to a person's belief that he or she can perform an identified task, accounting for different levels of performance under similar teaching/learning conditions (Bandura, 1997) . For example, in learning to read, children with disabilities but high self-efficacy will persevere in the face of difficulties, initiate more opportunities to practice reading, and quickly become better readers than other children with the same level of cognitive ability. Thus, it is logical that children with high self-efficacy would be more likely to explore and persist in their ZPD. Very little research has directly examined the link between self-efficacy and ZPDs (exceptions include Clifford & Green, 1996; d'Arripe-Longueville, Gernigon, Huet, Cadopi, & Winnykamen, 2002) .
Individuals can acquire self-efficacy through external support and encouragement and, in particular, through the observation of their own success, which is the definition of selfmodeling (Bandura, 1986 (Bandura, , 1997 Dowrick, 1983 Dowrick, , 1991 Dowrick, , 1999 . Self-modeling is most powerful when the successful self-image is selectively screened on a video or computer monitor. This medium supports feedforward, the subcategory of selfmodeling in which the observed success is slightly above current capability (Dowrick, 1991 (Dowrick, , 1997 . For example, "Kalani" may see a videotape of herself reading a book of frustrationlevel text; this video shows Kalani reading with good fluency and occasionally sounding out a difficult word-something she could do with adult help. Thus, feedforward promotes selfefficacy and creates learning in the ZPD. We built a supplementary reading support program around the feedforward principle in response to the needs of schools with limited resources .
From the outset, our approach invoked the general principle of feedforward: to promote images of future success where there was previously a history of failure. We then introduced feedforward on video as a supplement to the tutoring. The reading support program began in Philadelphia. It expanded to Hawai'i in 1998, when we adopted the name of ACE Reading (ACE = Actual Community Empowerment). This article describes the first study in its new location.
The critical test of an early reading intervention is whether it can improve the rate of skill acquisition. It is widely recognized that oral fluency will generally improve over time for beginning readers in the first grade (see Fuchs, Fuchs, Hosp, & Jenkins, 2001 )-after all, a major part of their schooling is for that purpose. The students are even more likely to improve with additional tutoring, even when provided by paraprofessionals (Elbaum, Vaughn, Hughes, & Moody, 2000) . The question is whether a specialized reading intervention can improve the rate of skill acquisition, such as increases in words read correctly per minute, in comparison with the rate of improvement otherwise achieved. In this study, the specialized intervention was tutoring plus video feedforward and the comparison intervention was tutoring. Accordingly, our research question was to examine the ability of video feedforward when combined with tutoring to improve the rate of skill (fluency) acquisition in contrast to the rate achieved by providing tutoring alone.
Method
General methodology descriptions of ACE Reading, described in this section, are also available on the ACE Reading Web site (2004).
Setting and Participants
The children attended the second semester of first grade at an elementary school in urban Honolulu. In first through sixth grades, 50% to 90% of the school's students were reading below grade level, one of the lowest rates in the state of Hawai'i, whereas the students were near the top in the fine and performing arts. This disparity suggested endemic diverse learning abilities potentially influenced by background developmental opportunities. Schoolwide, 40% of students lived in homes where the first language was not English. Only 5% of students were identified by the school as "English proficient." The community had one of the lowest rates of employment and income in the state; 50% of parents had a high school diploma or equivalent (Hawai'i Department of Education, 1999) .
Ten students (6 girls, 4 boys) were identified by the school's three first-grade teachers as being the "three or four children having the most difficulty in learning to read" in their respective classrooms. Most children had previously attended the kindergarten at the school. Ethnicities were listed in school records as Samoan, Native Hawaiian, Filipino, Japanese, and Mixed (an official Hawai'i category, even before U.S. Census Bureau, 2000) . All the children spoke intelligible English or Pidgin; at least half of them also spoke their native or family language. Their ages ranged from 6 years 3 months to 7 years 2 months. None of the children had discipline records. In the previous semester, days absent ranged from 1 to 22. All these children were classified as "special needs" on the basis of family circumstances, and all were considered at risk for academic failure (Hawai'i Department of Education, 1999) . Such children were predicted to become classified with "specific learning disability" by the end of second grade, following school policy on evaluations and observations for special education. Students' IQs ranged from 54 to 99 (see Table 1 in the results section). Because the school had 13% of students in special education in second through sixth grades and the identified students represented the most struggling 14% of students in Grade 1, the situation presented a prime challenge for immediate intervention.
Three local adults were recruited for tutor training by the school principal. One was currently employed as a lunch monitor, and the other two were welfare recipients. All were women, Samoan immigrants (English was their second language), and residents of a state housing program across the street from the school. Two had graduated high school in American Samoa, one had not. They were assigned to students primarily on the basis of their time availability. Occasionally (about one session in five), a tutor would need to substitute for another who was absent.
Measures
Student demographics were identified for age, gender, and ethnicity, plus school records of absence, tardiness, and disciplinary action. Oral reading fluency was regularly assessed with pairs of 1-min probes as a curriculum-based measure of progress. Passages without illustrations were randomly selected from the beginning books of a basal reading series (Beck et al., 1989 ) widely adopted in other schools. Each student was asked to read aloud for 1 min. If he or she hesitated for more than 3 s, the child was given the word and encouraged to go on. Probes were scored as the mean number of words read correctly in 1 min on two passages. Probes were administered by one of two graduate research assistants who were trained to criterion (99% agreement with trainer) using standardized procedures; 10% of probes during intervention were independently scored by both assistants for reliability. The interrater reliability of probes proved to be 96% agreement between the two assistants.
Curriculum-based measurement (CBM) was used for three reasons strongly supported by research : (a) it is immediately sensitive to (relatively small) changes in performance, potentially indicating changes associated with varying conditions of instruction; (b) its relationship to the curriculum assures relevance in diverse settings; and (c) it is unaffected by multiple administrations (using multiple probes), thus enabling statistical analysis of slope, that is, the rate of improvement (in this case, rate of improvement in fluency) rather than the net improvement. It is also recommended as appropriate for special education and for English language learners (Deno, 2003) . If words per minute increase by 10 over 2 months and then by 10 in the next 2 weeks, a statistical comparison can be made if there are sufficient data points in each phase (Busk & Serlin, 1992; Jacobsen & Truax, 1991) . CBM probes are highly reliable. Interrater reliability is usually 95% to 99%, and comparisons between and within subjects are usually more than 85% . To reduce variability of performance (a validity consideration), we administered two probes per session and used the mean as a single data point.
Reading mastery was measured with pre-post administration of the Woodcock Reading Mastery Tests (2nd ed.; Woodcock, 1998 ). This battery has been nationally normed and has shown to have good reliability and validity (Reynolds & Miller, 2003) . Our main measure here was the Word Identification subtest. We also used Letter Identification, but the students all reached near maximum scores by the posttest; without knowing when this mastery was reached, it proved not useful. Other subtests (e.g., Comprehension) were not applicable for pretesting at these students' entry level of reading.
IQ was measured by the Kaufman Brief Intelligence Test (K-BIT; Kaufman & Kaufman, 1990) . This widely used test includes subscales for verbal and general logic (matrices) intelligence that show good concurrent validity with Wechsler's subtests (.78-.83) but generally score 0 to 5 points higher (Grados & Russo-Garcia, 1999; Prewett, 1995) .
A phonological awareness test was given to measure skills in segmentation (isolating the sounds that make up words), based on the Dynamic Indicators of Basic Early Literacy Skills (DIBELS; Kaminski & Good, 1996) . Reports have indicated interrater reliability at around .90 and concurrent validity (with standardized achievement measures and teacher ratings, etc.) from .60 to .70 (Elliot, Lee, & Tollefson, 2001) .
The Young Children's Academic Intrinsic Motivation Inventory (Y-CAIMI) is a questionnaire (filled out by a research assistant who asks the student the questions and scores the answers on a 3-pt scale) with subscales for reading and mathematics, as well as a total scale, that we used to get a sense of the child's motivation in classroom learning. These scales are highly reliable, with coefficient alphas .82, .84, and .91, on the basis of cross-sectional and longitudinal samples (Gottfried, 1990 ). Validity of the scales has been demonstrated through the stability from first grade through late adolescence (Gottfried, Fleming, & Gottfried, 2001) .
Protocol integrity was measured in two ways. The ACE Reading Tutoring Checklist, with 25 steps and other items, was used in every session. Each printed step served as a reminder, and tutors circled "yes" or "no" as the session proceeded (see Figure 1 ). At the end of the checklist, tutors noted "most difficult words" and categorical comments, such as what worked well that day. Sessions were also recorded on audiotape. Randomly selected tapes (about 20%) were later reviewed for integrity and compared with the tutors' checklists to gauge accuracy of self-monitoring.
Structured comments were solicited from the classroom teachers and a research assistant, who was on-site almost every day. Comments were directed toward students' willingness to take academic risks, their attitudes toward reading, and their progress in reading and in class overall.
Equipment and Design
We used a Hi-8mm camcorder for video capture and a Draco Casablanca digital editing system. Edited videos were copied onto VHS tapes and played on the school's video equipment (see Kim-Rupnow, Anderson, Galbavy, & Dowrick, 2001 ; available on the ACE Reading Web site with illustrations).We implemented a multiple-baseline-across-subjects design with 10 participants. Some of the timelines were highly similar, giving essentially six staggered baselines (for video, the condition of central importance) and four replications. Such a design is widely regarded as both powerful and highly applicable to situations, such as this, in which the components of intervention are uniquely packaged (Kazdin, 1982) . There was also an A-B-BC-B design within each case, in which A = no treatment, B = tutoring, and C = video. This design, in itself, also is potentially strong, especially with "C" being the Note. ACE (Actual Community Empowerment) protocols vary for solo or group (usually in pairs) tutoring, for different ages, with or without computers, but all protocols cover the same elements in similar ways, in c. 25 min.
condition of most interest and having so many replications to address threats to external validity. The issues of generality and causality are thus addressed by exposing each individual to multiple levels of independent variables (Johnston & Pennypacker, 1980) . Overall, this single-case methodology, with intensive data collection providing within and between subject comparisons, is better suited to the current research question than group designs would be (Blampied, 1999) .
Procedure
Initial Assessments and Continued Monitoring. Once students had been nominated by teachers, they were assessed to verify their appropriateness for the project and to gather other baseline data. Pretests included IQ (K-BIT), reading mastery (Woodcock) , phonological awareness, teacher reports, and academic motivation. We also did five to nine probes with each child for oral fluency baselines before beginning tutoring (see Figures 2 and 3) .
Curriculum-based measurement of the students'oral reading fluency was assessed with twice weekly probes before, during, and after the interventions. Tutoring integrity was monitored in every session, as previously indicated.
Tutoring was implemented on a staggered timeline, for practical and research design reasons. It allowed tutors to be adequately trained while classroom teachers made gradual adjustments, and it supported our multiple-baseline-acrosssubjects design. We began in the spring semester, with tutoring taking place from March through June.
Three community members were trained to criterion using videos and materials previously developed and successfully implemented in Philadelphia (ACE Reading, 2004) . Over time, students were assigned to tutors, who remained with them, as much as practicable, for the semester. They followed the 25-step ACE protocol as noted (see Figure 1 for key elements). Where tutors deviated from protocol, we actively encouraged them to circle "no" to help us identify situations for procedural improvement.
Tutors were closely monitored in every session, either directly observed (by one of the authors) or tape-recorded. Tutors received coaching on-the-job and at regular staff meetings held at the school. Students were tutored at times when teachers determined students could be pulled out of class.
A typical ACE tutoring session, about 25 min, four times a week, was as follows (see key elements in Figure 1 ). Teachers would release students from class at a time of their preference. The tutor would walk the student to the library, making use of this time to further their friendship. Together they would choose a book from an appropriate selection available from the Title I program (Rigby Series for beginning readers) for scaffolded passage reading. This type of instruction improves reading fluency and comprehension more than traditional instruction (Kuhn & Stahl, 2003) . The selected books were at a frustrational level for these students. First, the tutor would read the story slowly and expressively while the child joined in (unison reading; 2 min.). Then the tutor would read a phrase, and the child would read it (echo reading) and repeat. For a minute, they would discuss the story, with simple questions to support comprehension and related skills. Finally, the student would read the story solo.
The tutor was trained how to keep the child engaged in the task (e.g., verbal praise), how to prompt difficult words with phonics, and how not to react to errors at the time (which interrupts fluency; Hasbrouck, Ihnot, & Rogers, 1999) but to write them down and teach the correct response later in the session. Tutors were coached in the "90:10 rule," a concept they readily appreciated; that is, they were made aware that children benefit from practice if 90% is within their grasp and 10% is challenging. The repeated readings with reduced support each time through the story provided scaffolding that was intended to maintain the 90:10 rule, keep learning within the ZPD, and promote a sense of self-efficacy. That is, at each level of support, the child should struggle with about 1 word in 10.
In the second half of the session, flashcards were used to teach vocabulary and sight-word recognition. Intervention began with the 10 words of highest frequency in children's stories (Carroll, 1971 ) written on 5 inch × 3 inch index cards. In each session, the tutor would replace one or two wellknown words with more challenging ones from the day's story (or sometimes a fun/functional word, such as the name of the child's brother). Training for tutors included how to use the 10 items as flashcards, seven times through the pack, with pause, prompt, and praise strategies in common with those used during passage reading (Glynn & McNaughton, 2003) . The replacement of known words over time and the daily repetition through the pack were designed for the 90:10 rule. The session would end with high-fives, return to class, and the tutor completing the appropriate records.
Videotaping for Feedforward. After 3 or 4 weeks of tutoring, we recorded video footage during a regular session. As with any filmmaking effort, a specific plan and a knowledge of the intended finished product were essential to the success of the recording (Dowrick, 1991) . The footage was edited to show fluent passage reading of a challenging text and accurate recognition of sight words on flashcards. Each finished tape was less than 2 min long, beginning with the child's name and an attractive still frame, and finishing with "The End" but no frills or music. Similar tapes can be produced without specialized equipment, with more options available every day from the video industry.
The images of fluent passage reading were achieved mostly by capturing the child's echo reading, editing out the tutor's modeling, and interspersing glimpses of the tutor's face as cutaways. The accurate recognition of sight words was achieved by taking advantage of the improvements that occurred by the sixth or seventh time through the flashcards. On the feedforward principle, it was important to select and repeat the rare successes of individually difficult words rather than make the easier choice of selecting better known words; thus, we sought to produce images of potential future mastery. These feedforward videos took about an hour to make: videotaping during a 25 min tutoring session plus editing time of 30 min or less.
Some time between the 5th and 8th week of tutoring, we began showing the students their videos at the start of each tutoring session. No comments were made during screening except to encourage attention to the screen and generally support the impression of becoming a capable reader. This routine was designed to continue for 2 weeks, after which time the student could choose whether to continue watching the video. All students except three returned to the tutoring-only condition for 2 to 3 weeks.
At the end of the semester, the progress of each student was reviewed. Students reading more than 30 words per min (wpm) were "graduated" from the program and were expected to continue to make effective progress in the mainstream classroom. Those achieving less fluency but making some progress were provided additional tutoring. If students made no progress, they would be recommended for alternative, specialized services. We monitored all students for another year.
Posttesting. At the end of the semester, posttest assessments were done for all students. These tests included the Woodcock, phonological awareness, motivation inventory, and teacher reports, as well as continuing probes of oral fluency. We obtained structured comments from teachers and a research assistant.
Follow Up. At the beginning of second grade, we provided further tutoring for five students, with twice weekly probes and monitoring (fortnightly probes) of the others, except for one student who left the area. All students met criterion within 1 to 3 months; some continued with tutoring at the teacher's request to attain even higher proficiency.
Results
All students improved their reading overall, with fluency scores improving on average from 7.2 words read correctly per minute (wpm) to 21.2 wpm (see Table 1 ). Individual intervention was provided for half an hour almost daily over the course of 35 to 55 school days, depending on start date and time available in the semester. The children benefited demonstrably from the interventions, most markedly during the tutoringplus-video feedforward phase, in which the slope, or rate of gains in fluency per day, was greatest for 9 in 10 students (and a close second for the 10th student; see Table 2 ).
The slopes, calculated from probe scores (number of words read correctly per minute) and the number of days elapsed, are used because students are expected to improve at this age with regular classroom instruction . Indeed, the probable national average for first graders is to improve at a rate of 1 wpm per week (consistent for active schooling over a year in "moderately accomplished" schools; Taylor, Pearson, Clark, & Walpole, 2002) . The mean slope for tutoring plus video was 3.5; that is, reading improvement averaged an increase each week in the video phase, of 3.5 words read correctly per minute. (Woodcock, 1998 ; M = 100, SD = 15, on national sample at grade level); f = female; m = male. a Age range = 6.3-7.2 yrs.
Multiple Baseline Across Participants
cating that these children may not have progressed at all under regularly available classroom instruction. Overall progress is substantial in terms of words read correctly per minute. Most progress was made during the tutoring-plus-video intervention phase, independent of the length of the preceding baselines, and these gains were subsequently maintained.
Within-Subject Analyses
Effect sizes, known as Reliable Change Indices (RCIs), were calculated for each child to compare rates of progress (slopes) in different conditions of intervention. The RCI compares the slopes of data points across time as a ratio of two conditions (e.g., video/tutoring) adjusted by the reliability coefficient of repeated measures and divided by the standard error of measurement in the "denominator" condition (formula provided by Jacobsen & Truax, 1991, p. 14) . Thus, the RCI provides a statistic analogous to the effect size in group studies (Cohen, 1988) . Scores outside the range ±1.96 are significant (p < .05; see Table 2 ). Nine out of ten students improved with statistical significance during the video feedforward phase, versus the prior tutoring phase, on this basis of individual analysis. Visual inspection of the data (see Figures 2 & 3) suggests that all those students with data available had lower slopes upon their return to tutoring only, indicating a partial reversal of the main intervention effect. Statistically significant differences were obtained for two of the six students (see Table 2 ). Nevertheless, it appears that the rates of progress slowed, even though there continued to be net increases in most cases.
Oral Fluency
All students improved during the intervention: The smallest range was from 7 wpm to 13 wpm; the greatest being 9 wpm to 32 wpm (see Table 1 , Figures 2 & 3) . There was some "noise" in the data, typical of CBM-that is, fluctuations in wpm outside reasonable confidence intervals. This noise was partly compensated for by administering two probes at a time and averaging them. Rate of progress is more important than net gains (mean differences), given that ACE is supplementary to ongoing instruction and these students needed to catch up. We calculated slope for each phase of intervention and made statistical comparisons (based on the RCI), as previously noted (see Table 2 ). Reading fluency increased the most in the tutoring-plus-video phase, with a range of 1.2 to 7.8 wpm increase per week. The words per minute continued to increase in the postvideo phases, but the rate of increase diminished. The overall rate for all students in all conditions, including the no-tutoring baseline, was about a 1.5 wpm per week increase, with a 3.5 wpm increase per week during intervention with both tutoring and video.
K-BIT scores for Verbal IQ ranged from 54 to 99 (see Table 1 ). These scores (and the Matrices, range 69-102) were intended simply to contribute to the picture of the children in the study sample. The IQ scores were negatively, but nonsignificantly, correlated with oral fluency scores in June, at the end of one semester of ACE (r = −.39, p = .26).
Reading Mastery, Woodcock
Eight students increased their standard scores relative to grade level for Word Identification; the other two held their ground. Five improved one third or more of a standard deviation in 4 months, during which they received 6 to 12 weeks of active intervention. Overall, Word Identification standard scores improved from 80 to 85 (matched pairs t = 2.3937, df = 9, p = .04; see Table 1 Note that standard scores of 80 and 85 place students at the 9th and 20th percentiles, respectively, in comparison with other students at that grade level in a national sample). Note. Slopes = increase in words correct per minute per week; n/a = not available; Reliable Change Index (RCI) reflects the ratio of two slopes, divided by the mean square error of the "denominator" slope (Jacobsen & Truax, 1991) . That is, it provided individual effect sizes. Bas = (no tutoring) baseline; Tut:1 = first phase of tutoring-only; Tut:2 = postvideo, tutoring-only; Vid = video + tutoring condition. *p < .05.
Phonological Awareness
Fully one half of the students (Deni, Apei, Cory, Ewalt, Lalani) were unable to produce any segmentation sounds in pretesting and thus scored zero on the phonological awareness test. Pre-post scores for the others, based on correct segments out of 29 possible and an average on three tests, were as follows: Tinia 11.7, 21; Thisi 8.7, 9.7; Adi'i 8, 15; Simo 11.7, 29; Jesi 21.7, 27.7. Posttest segmentation scores correlated nonsignificantly with end of semester fluency, r = .47, p = .19.
Academic Motivation
Scores on the Reading subscale ranged from 20 to 31, with data missing for two students (see Table 1 ). According to Gottfried et al. (2001) , such scores predict moderate to good academic progress. A point biserial correlation between our students' scores and their fluency scores at the end of the semester yielded r = .63, falling short of significance (p = .09).
Protocol Integrity
Tutors returned checklists for every session in which they were not directly supervised. These self−reports indicated 85% to 100% compliance with protocol. These sessions were also audiotaped. Of 159 tapes, 34 (21%) were reviewed by a research assistant. Of the 714 items on the checklists, 659 were verified, indicating at least 92% accuracy (range across tutors, 87%-98%) on the part of the tutors in completing their protocol checklists. Structured comments were collected for all students at the end of the semester from classroom teachers and an onsite research assistant (a total of 19 one-paragraph comments). All comments except three made positive reference to "willing to take risks," "more confident," and/or "participate" in reading-related activities. A similar number referred specifically to improvements in reading. There were five references to making "efforts to focus," in a positive sense, and one "drastically improved."
Follow Up
Most students were interested in continuing ACE tutoring. These children received parental endorsement for further support through the short summer vacation. In August, all students were followed up in their Grade 2 classrooms, except Adi'i, who had left the school district. Four students were "graduated" from ACE-reading well enough to benefit from classroom instruction without extra support; they were monitored with fortnightly probes. One of the other students was provided with daily tutoring, and four received twice weekly tutoring. As previously noted, they all reached criterion in 1 to 3 months. Average fluency scores were 41 wpm on higher level probes, the equivalent of about 60 wpm on the original probes.
Discussion
The strategy of putting positive personal images of future competencies on videotape, in general, has been greatly underused in more than 25 years of study (Hitchcock et al., 2003) . The results of this study should encourage special educators and psychologists to adopt or adapt the use of such strategies in the context of literacy development. The combination of video and tutoring clearly was a support for these children. The net increases in oral reading fluency and rates of increase among such struggling readers are unusual. The number of individual outcomes registering significance is equally salient. The strength of these findings and the variability of individual response raise important questions yet to be answered: Who benefits most and under what circumstances?
The main dependent variable, oral reading fluency, showed worthwhile gains over the 6 to 12 weeks of active intervention. All students improved to the extent of being able to benefit fully from second-grade classroom instruction. Many factors may have contributed to these overall gains because the children were maturing, settling into school, and receiving general reading instruction and experiences as part of their regular schooling. However, the staggered timing and regular probing of different, carefully controlled interventions allow us to draw some confident conclusions: namely, a significant remedial effect of ACE tutoring plus video feedforward; the gains achieved in less than a semester, sufficient to graduate half the students from the program, provided momentum sufficient to produce continuing progress the following school year.
As noted in the Results section, the RCI for the rate of improvement in fluency was statistically significant in 9 out of 10 cases for video plus tutoring (vs. tutoring only). These statistics are useful in confirming the indications of progress from raw data and visual analysis; that is, the magnitude and direction of the RCIs are well matched with the slopes, variance, and other data. Note that we calculated individual effect sizes using Busk and Serlin's (1992) "no assumptions" formulas (pp. 197-198) . But the results were highly inconsistent with the data (e.g., some large effect sizes for small gains). These discrepancies are likely to occur because the Busk and Serlin formulas are based on means (of oral reading fluency, in this case) rather than slopes. We therefore conclude the RCI to be more useful in an analysis of this type of study, in our case giving effect sizes highly consistent with the outcomes.
On a cautionary note, for some conditions only three or four data points, rather than a preferred six or seven, were used to estimate slope (Hintze, Shapiro, Conte, & Basile, 1997) . Repeating the tutoring alone condition and replicating the within-subject design across 10 cases, however, addresses this limitation. Large-scale studies of fluency by Taylor et al. (2002) have indicated that typical first-grade students in moderately accomplished schools improve their fluency by 20 wpm for every 20 weeks of active schooling (i.e., 1 wpm/wk). Thus, on an optimistic note, all children in this study were catching up to the national norms during the video phase (from Deni at 1.2 wpm to Simo at 7.8 wpm), and on average they were catching up over the 4 months of data gathering (1.5 wpm).
Reading fluency scores did not return to previous levels after the withdrawal of videos, although in seven cases there were immediate, short-term decreases in probed fluency. We expected, indeed hoped for, this result for two good reasons: First, it would be unethical to withdraw a cost-efficient intervention at a time when it would undermine the educational progress of special needs students at risk. Second, it would be developmentally nonsensical for an acquired skill, such as oral fluency involving word recognition, to be suddenly lost because the means of teaching that skill had been withdrawn. In Simo's case, for example, would it make sense that he would suddenly revert from 32 wpm to 10 wpm under these circumstances? A beneficial prop whose support disappears when it is removed (cf. reading glasses) should not be confused with the effect of acquiring a skill that becomes part of the repertoire.
Visual inspection generally supports the finding that slopes were greater during the video phase than during any other. For example, the probes for the six children in the postvideo tutoring phase produced slopes that are visibly less than in the video phase. The RCIs are statistically different in only two of these comparisons (and two others are close; see the Vid/Tut:2 column in Table 2 ). Therefore, a hypothesis for future research is that students may learn over time, or with the help of video feedforward, to benefit more from tutoring. Objectives of ACE Reading include the child "catching on to learning" (enjoying reading rather than avoiding it) and bringing the students who are struggling the most to a level at which they will benefit from classroom instruction.
Note that feedforward videos are time-limited in their teaching effect. If a student improves threefold in fluency and learns all the words on his or her video, that video no longer provides feedforward (i.e., the images on screen are of capabilities the child now exhibits because of improvements). If a student does not improve, he or she is likely to become bored. As previously noted, the students are in a presumed learning environment where education goals include literacy and for which ACE is supplementary. Accordingly, our objective is to speed up the acquisition of literacy skills to a point where the learning environment (the classroom) takes over. Video feedforward can be successively reapplied (Dowrick, 1999) , but the eventual outcomes in this case suggest it was not necessary. We asked the children 6 months later about their videos. We were interested to find that six of them still watched their videos, most often with family members present. Two videos were lost, one family did not have a VCR, and one family had moved away.
Visual inspection of the graphs may suggest that in some cases, the tutoring-plus-video phase could be seen as an accelerated extension of the preceding tutoring-only phase. We acknowledge that the causal relationship between self-modeling and reading fluency should be cautiously interpreted at this time. On the other hand, our research question was specifically to examine the accelerating effect of the videos combined with tutoring, versus tutoring alone. That has been demonstrated by the 9 out of 10 cases in which there are statistically significant differences in the rates of improvement for these two conditions also evident by visual comparison of slopes.
We did not include a video-only phase because it did not address our research question. The issue of a component analysis, given that video plus tutoring was distinctly superior to tutoring only in this sample, is an important topic for further research. We made our choice because we considered the place to begin research as being with the most practical applications. It has been our experience in working with videos in busy schools (see Dowrick, Tallman, & Connor, 2005 ) that staff would rather provide 4 hr of tutoring than spend 1 hr making a video. As a result, we expect video feedforward to be chosen as a supplement for use in selected circumstances, even though the cost versus benefit may warrant its more frequent use.
These results are corroborated by the related dependent variables of reading mastery; the Woodcock Word Identification standard scores (M = 100, SD = 15; based on grade level) increased on average from 80 to 85, matched-pairs t = 2.3437, p = .04. As noted, a score of 80 places a student at the ninth percentile nationally-higher than we would expect from the students' and the school's ratings. Although these scores moved significantly in the right direction, they remained relatively insensitive to the changes observed for individual students. The data do confirm that the students gained some ground; at posttesting, five students were within 1 SD versus just one student at pretesting. No students reached the average word identification for their grade level; however, four of the students had progressed from the bottom to the middle of their classes, readily benefiting from classroom instruction in literacy and other subjects. Changes in phonological awareness were also substantial, although imperfectly correlated with other improvements. Two children remained apparently mystified by the nature of the task, but we raise the possibility of a test administration problem for children still learning English as a second language. More important, we believe, all the students achieved literacy capabilities that placed them in the mainstream of their classes.
Much literature lays claim to the idea that phonemic and phonological awareness not only predict but also causally contribute to the early learning of reading (from Adams, 1990 , to Fuchs, Fuchs, Thompson, Otaiba, & Yang, 2002 , although that position is not without its detractors (see Hammill, 2004) . Initial phonological awareness (segmentation scores) in our study did not predict reading improvements. Half the students were unable to produce responses to the test, but two such children (Apei and Lalani) were stars of the program. The number of students with pretest scores is too small to make a statistical comparison, but there are some glaring examples of noncorrelation. For example, Jesi had the highest pretest score on segmentation; although she improved very well in reading fluency, three other students did just as well, including Simo, who initially had half Jesi's score, and two students who did not score at all. Our data do not indicate a clear relationship even between posttest segmentation scores and reading outcomes (r = .47, p = .19). The motivation (Y-CAIMI) pretest was more highly correlated with reading outcomes (r = .63, p = .09) but still not statistically significant. Additional comments from the teachers and the on-site research assistant indicated nearly all ACE students were "more likely to take risks" and "to volunteer/participate" in classroom reading-related activities. Note that none of these preand postmeasures are specifically tied to video feedforward. Further studies may elucidate the interrelationships in the overall ACE Reading program, with or without video.
A number of issues could be explored in further research. The findings of our study point to two major avenues. One is the practical aspect of implementation: What system of making the videos is most feasible, how should viewing and tutoring be organized, and so forth? Another is the scientific aspect of cause and effect. Perhaps video feedforward can be routinely offered, making its contribution without tutoring an important question. Can peers learn from these videos? If videos are to be selectively offered, what are the predisposing conditions? None of the students in this program became classified with "specific learning disability," which teachers had predicted on the basis of early first-grade performance and comparisons with historical records. The most acceptable research, to avoid withholding beneficial services from children with special needs, would be longitudinal studies, perhaps with comparable schools as the unit of analysis.
One of the driving considerations for ACE Reading and the feedforward research has been self-efficacy, as indicated in the introduction. The assessment of self-efficacy has been difficult, however, because very few 6-year-olds can make reliable expectation estimates on a Likert scale. We attempted to develop such a measure of students'outcome expectations to passage reading (Dowrick et al., 2000) . Even with simple 3-point scales (very easy, a bit easy, not easy to read), results were erratic, pre and post, and seldom predicted performance. We have put aside attempts related to self-report measures for this age group, as have others before us (D. H. Schunk, personal communication, 13 April 1996) . A topic for future research is to develop an observational measure that could be reported by teachers and other significant adults. As noted, the teachers described the children as more likely to persist, to take academic risks, and to generalize their reading skills. These behaviors are all evidence of self-efficacy (Bandura, 1997) .
A question not addressed by the design of this study concerns the role of the self-image on video. The procedure was inspired by the success of self-modeling in other skills-training and related clinical interventions (Dowrick, 1999) , but it could be proposed that a video of another, similar child could produce a comparable effect. One of our studies addressing this issue is currently under analysis. As portrayed in this study's videos, it appears that images of future success may make powerful contributions to learning.
The results of IQ measures are curious because the correlation with outcomes in the overall tutoring program is negative (r = -.39), although not statistically significant ( p = .26). The data are far from clear on this relationship. Studies with Pacific region cultures and more participants are needed to elucidate better research questions. For example, would different home-language backgrounds or different levels of experience with English confound common measures in ways yet to be appreciated? Here, too, is fertile ground for further study.
Finally, it is important to discuss the issue of implementation. We used a specialized video editing system, now commonly mimicked on new computers by major manufacturers. In-the-trenches school personnel have made it clear they seldom have the time and inclination to pursue additional technology, even when the empirical evidence is clear that it will help their students in leaps and bounds. We believe that may change. Interest in video feedforward in education continues to grow, with increasing publications, dissertations, and requested workshops and materials (see Salyers, 2001 ). Not only have digital video and better hard drives made editing much easier, it is also possible to create feedforward reading images on computer slide shows using software such as KidPix and HyperStudio (Kim-Rupnow & Dowrick, 2001) . High school students have been trained as ACE tutors (e.g., for Service Learning credit) and are an admirable resource for the technology. After-school programs have more flexibility and may offer ACE with video more consistently than day programs can (as occurs on Moloka'i Island; Kalani, 2003) . The lowtech (or no-tech) approach is also an option: Forty schools have successfully adopted ACE Reading in tutor-only or computerbased versions, from kindergarten through high school (Yuen, Dowrick, & Alaimaleata, in press ).
We are positive about the future-with or without electronically created images. Whereas video and other technology have supported the explicit study of self-modeling and feedforward, the latter are better regarded as strategies or principles of teaching and learning in their own right, independent of any medium. Capturing or creating an image of the future electronically enables it to be measured, observed, and analyzed, making it suited to scientific study. Thus, explicit discussions of self-modeling have benefited from the use of video, audio recordings, and computers. In consultations with special educators and community partners, we have increasingly emphasized ways of instructing, planning, training, or just conversing, in which effective images of future success can be created, beyond the use of technology. As well as empirically investigating explicit feedforward applications, it is time to explore, and perhaps formalize, the general principles at work independently of the medium. 
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